QP integrated circuits 


Equivalent circuit 


Package 
Q style FLAT-PAK + 0.25 grams 


1,000 ref. 


Dot indicates pin 1 


Pin connections 


1. Positive voltage (+12 VDC nominal 
+15 VDC maximum) 

2. Node D inverting input 

3. Node B 

4. Node A 

5. Node C non-inverting input 

6. Negative voltage (—12 VDC nominal 
—15 VDC maximum) 

7. Single-ended output 

8. Positive voltage (-- 12 VDC nominal 
+15 VDC maximum) 


9. Differential output 
10. Differential output 
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Description and application 


The WS 161 is a complimentary differential 
amplifier which features high gain, high tnput 
impedance, low current and voltage drift, low 
offset voltage and low output impedance. The 
Darlington input stage allows the use of scaling 
resistors in the megohm range. The amplifier 
has both single-ended and differential outputs, 
greatly increasing its application flexibility over 
operational amplifiers not having this feature. 
The use of both PNP and NPN transistors sim- 
plifies the circuit and contributes to improved 
performance. 


Suggested applications include general purpose 
instrumentation, integration and summation. 
With proper use of feedback, this amplifier 
makes an excellent transducer amplifier, pre- 
amplifier, voltage comparator, bandpass or 
buffer amplifier. 


Design features 


High input impedance 300 Ko 
Low output impedance 40 2 
Differential gain 2,000 
Frequency response 500 kc 

No latch-up (+6.25 input voltage) 
Low drift 5 «v/°C and 1 na/°C 
Output swing 14 volts 


Reliability assurance 


EVERY unit receives 
@ 150°C bake for 24 hours minimum 


@® 3 cycles of thermal shock 
—55°C to +150°C 


@ 30,000 G centrifuge 
@ Gross and helium hermeticity tests 


May 1965 


New Information 
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WS 1610 


Electrical characteristics 
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w) 


Absolute maximum ratings 


Positive power supply 


Negative power supply 


Input voltage 


storage temperature 


Operating temperature 


-+-15V 
—15V 
+6.25V 


—65°C to +175°C 
—55°C to +125°C 


Test Conditions V+ — +12V, V- = —12V 


Parameter 


Differential gain at DC (open loop) 
Differential gain at 1kc (open loop) 
Common mode rejection ratio at 1kc 
Frequency response (3db down point) 
Unity gain frequency 


Differential input voltage offset 


Voltage drift 
Input current ratio 


Input current 


Differential current drift 
Input impedance (open loop) 


Output voltage (Rx—56002) 


Output impedance (open loop) 


Turn-on time* 
Turn-off time* 
Turn-on level* 


Turn-off level* 


* In the voltage comparator configuration 
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Symbol 
A 


D 
Ap 
CMRR 


DIVO 
AV.2,5/AT 
Is/le 

Is or Ie 
A(Is—l2)/AT 
Zin 

Eout 


Zaie 
Ton 
Tort 


1,200 2,000 
1,200 2,000 
83 
250 500 
20 
5 
0.8 
0.12 
1 
100 300 
9 11 
14 
40 
140 
180 
12 


3,000 
3,000 


+10 


1.25 
0.8 


90 
300 
300 
0.24 


pa 

na/°C 
Ko 

volts P-P 
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—12 VDC 


zl 412 VDC 


5.1 Ke 


QUTPUT 
7 OUTPUT 


INPUT 


INPUT 


=— +12 VDC —12 VDC +12 VDC 


VOLTAGE FOLLOWER CONFIGURATION 
(BUFFER AMPLIFIER) 


VOLTAGE COMPARATOR 


+1V 


INPUT 
INPUT 


+12V +12V 


e— 3,0V 


0.3¥ —> OUTPUT 


0.24V 


TURN-ON WAVEFORM OF 
VOLTAGE COMPARATOR 


0.24V 


TURN-OFF WAVEFORM OF 
VOLTAGE COMPARATOR 
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MAXIMUM SWING (VOLTS PEAK TO PEAK) 
GAIN (DB} 


FREQUENCY CPS 


LOAD RESISTANCE (QHMS) 


MAXIMUM SWING VS. LOAD RESISTANCE TYPICAL OPEN LOOP GAIN VS. FREQUENCY 
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100K 


FREQUENCY CPS 


TEMPERATURE °C 


TYPICAL MAXIMUM SWING AND GAIN TYPICAL MAXIMUM SWING VS, FREQUENCY 
VS. TEMPERATURE 


Further information 


Selling policy: section 91-000 
Prices: section 91-120 


Westinghouse Electric Corporation /mocecuzar ELecTRONICS DIVISION 


BOX 7377 ELKRIDGE, MARYLAND 21227 e BOX 305 NEWBURY PARK, CALIFORNIA 91320 
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